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2.-AETIQLOGY
The mechanisms which result in haemolysis and haemoglobinuria
remain obscure, but for clinical purposes the causes can be classified as:
(i) chemical substances, such as potassium chlorate, quinine, pyrogallic
acid, naphthol,toluylcnediaminc, carbolic acid, carbon monoxide, arsine,
and muscaiine; (ii) infective agents, such as those of syphilis, malaria,
yellow fever, scarlet fever, enteric fever, and Oroya fever; the Clostridiitm
welclrii which occurs in the tissues in gas gangrene may also lead to
haemoglobinuria; (lii) blood transfusion, owing to faulty matching of
the donor's and recipient's blood; (iv) fabism, i.e. idiosyncrasy to the
bean Yicia fuba\ (v) pregnancy and the puerpcrium; (vi) extremes of
temperature, such as exposure to cold or burns of the skin; (vii) muscular
exertion, resulting in ^exercise haemoglobinuria'; (viii) haemolytic
anaemias of the Marchiafava-Michcli or Lcdercr type; and (i\) para-
lytic haemoglobinuria, of which the cause is unknown.
3.-PATHOLOCY
Haemoglobin exists in the human body as the pigment of the red blood-
corpuscles and also as myohacmoglobin, the colouring matter of
muscles. These two forms of haemoglobin can be distinguished spectro-
Source of the scopically. Haemoglobinuria results from an excessive and rapid intra-
haemoghbin vascular lysis of red cells: myohaemoglobinuria is very rare in man,
although not uncommon in animals. The causes of inlravascular
haemolysis and haemoglobinuria will be considered later, but in general
it may be stated that probably only 5 to 10 per cent of the haemoglobin
liberated from the red cells appears in the urine. In every case of
haemoglobinuria there is therefore some degree of anaemia and hacrno-
globinaemia. In blackwater fever Fairley described the presence in the
blood of an unnamed pigment, closely allied to methaemoglobin, for
Jaundice which he suggested the name pseudo-methaemoglobin. The excess of
blood pigment in the plasma is usually excreted as bile pigment, without
the production of clinical jaundice, although the blood may give an
indirect van den Bergh reaction. Clinical jaundice will result if in
addition the liver is damaged, as may be the case in severe anaemia
owing to anoxaemia.
The urine The urine varies in colour from an almost black, dark brown, or deep
burgundy colour to pale red. The pigment present consists of various
amounts of haemoglobin, oxyhaemoglobin, or methaemoglobin. Uro-
erythrin may give the urine a rose-pink colour. The deposit may contain
a haemoglobin, detritus with haematin or haemosiderin granules. Red
cells in various stages of decolorization together with granules and
red-cell casts may also be present. In paroxysmal haemoglobinuria
albumin uria is present during the attack and may persist for a day
or so after the red colour has disappeared from the urine.

